men. Analysis revealed that there were no significant differences in the conditions of lymph node metastasis, and also no significant differences in the frequencies of tumor depth, gender, and double cancer between A and B groups. With regard to differences in age (less than 49 years vs. 50 years and over), there was a significant increase in the incidence of cancer in the patients 50 years and over. The pattern of tumor location of the lower third of the stomach increased over the period of the study, while that of the upper third of the stomach decreased. With regard to histological type, there was a significant increase in the incidence of a moderately differentiated type of tubular adenocarcinoma and poorly differentiated adenocarcinoma (por), but a significant decrease in that of signet ring cell carcinoma. Taking every factor into consideration, the incidence of early-localized cancers appears to have increased and that of advanced invasive cancers appears to have decreased in Japan during the past 20 years.
Introduction
Cancer of the stomach is one of the most commonly diagnosed malignancies and remains an important cause of mortality world wide. Approximately 48,000 patients with gastric cancer die each year in Japan. In the United States, over the past few decades, there has been a drop in the frequency of distal gastric cancer, that is, gastric cancer located toward the intestine (Parkin, Pisani et al. 1990; Devesa, Blot, et al., 1998) .
However, proximal gastric cancer, or that toward the esophagus, and GE junction cancer has been on the increase. (Blot, Devesa et al. 1991; Dolan, Sutton, et al., 1999) In addition, the age of onset has been dropping, and a remarkable shift has occurred in the histologic patterns of esophageal cancer among whites, as the incidence rates for squamous cell cancer have decreased while rates for adenocarcinoma have increased dramatically to surpass the rates for squamous cancer of the esophagus among males. The ANNALS OF Cancer Research and Therapy reasons for the upward trend in esophageal adenocarcinoma are not entirely clear but may be related in part to smoking habits, which appear to promote the development of reflux esophagitis and its evolution to Barrett's esophagus. (Murray, McCrum, et al., 1997; Fontham, Ruiz, et al., 1995) . Several pieces of evidence have indicated that the gastric cancers between the West and Japan might actually be different diseases (Okabayashi, Gotoda, et al., 2000; Noguchi, Yoshikawa, et al., 2000) . In the present study, by using the database of the Japanese Society of Strategies for Cancer Research and Therapy registered between January 1980 and December 2000, we analyzed the clinopathological changing patterns and patient outcomes for gastric cancer patients after surgery. Pathological diagnosis and classification of resected gastric cancer tissue and removed lymph nodes were carried out according to the general rules for gastric cancer study in surgery and pathology in Japan (Japanese Research Society for Gastric Cancer, 1984), and staging was carried out based on pTNM classifications (UICC 1987) . Based on the collected data, we analyzed the differences in clinicopathological patterns for two consecutive periods: (A group (n=1029); 1980-1985 (n=409) and 1986-1990 (n=620) ), B group (n=1540); 1991-95 (n=937) and 1996-2000 (n=567) by the Student's t-test. The chi-square test was used to compare the prevalence of characteristics. Results were considered significant when the P value (2-tailed) was less than 0.05.
All statistical analyses were carried out using SPSS 10.0 software (SPSS Inc., Chicago, USA.).
Results

Frequencies of clinicopathological items between A and B groups
There were no significant differences in the conditions of lymph node metastasis, and also no significant differences in the frequencies of tumor depth, gender, and double cancer between A and B groups. stage, there were significant differences between A and B groups. The median age of the patients was 60 years (range 21-89) and increased to 62 years (range 23-92) in A and B groups, respectively (p<0.0001). The frequencies of gastric cancer occurrence in patients less than 49 years of age was decreased from 24% to 16.7% (p<0.0001). There were also significant differences in the frequencies of occurrence between patients younger than 49 years and those 50 years of age and over between A and B groups (p=0.003, Odds ratio=1.269, 95% Confidence Interval (CI), 1.083-1.489). The frequencies of tumors occurring in the lower third of the stomach were increased from 37% to 40.2%, and those of the upper third decreased from 16.8% to 14.5% (p=0.046).
During the period of the study, no significant increase was shown, even in smoking patients. With regard to histologyical types, the frequencies of moderately differentiated type (tub2) in both males and females and of poorly differentiated adenocarcinoma (por), especially in females, were increased from 23.9% to 27.1%, and from 24% to 27.5%, while those of signet ring cell carcinoma were decreased from 19.5% to 15.5% in both males and females (p=0.004). There were also significant differences between them with regard to pTNM stages and lymph node metastasis (p=0.034 and p=0.014, respectively) (Tables I, II, III) .
Patient survival between A and B groups
The 5-, 10-, 15-, and 20-year survival rates of the A group were 64.4%, 53.9%, 44.9%, and 37.3%, respectively, while the 5-and 10-year survival rates of the B group were 68.5% and 54.8%, respectively. There was a significant difference in survival between the two groups (log rank test, p=0.0375, relative risk, 1.147, 95% confidence interval, 1008-1.306) (Figure 1) , while there were no significant differences in survival within individual pTNM stages.
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Discussion
Gastric adenocarcinoma is the second leading cause of cancer-related death in the world (Parkin, Pisani. et al., 1993) . In Canada, the USA and other affluent western European countries, the frequency with which gastric cancer occurs has been decreasing for at least the last 50 years. (Lambert, Guilloux, et al., 2002) . The reason for this decrease is not completely understood. Although gastric cancer is not a large health problem in western societies, the disease is very common in other parts of the world such as Japan, China, and South America.
Blot et al. have reported that the site of cancer origin within the stomach has changed in frequency in the United States over recent decades (Blot, Devesa, et al., 1991) .
Cancer of the distal half of the stomach has been decreasing in the United States since the 1930s. However, in the last 2 decades, the incidence of cancer of the cardia and gastroesophageal junction has been rising rapidly. The incidence of this cancer has increased dramatically, especially in patients under 40 years of age. Some authors have also reported the same trend in foreign countries. (Craanen, Dekker, et al., 1992; Devesa, Blot, et al., 1998; Popiela, Kulig, et al., 2002) Nakajima, et al., 1989; Inoue, Tajima, et al., 1993) Kaneko et al. have also reported finding significant decreasing trends for most age groups for papillary and mucinous adenocarcinomas. Tubular adenocarcinomas (the well-differentiated type) have shown a decreasing trend only in younger age groups. Tubular (moderately differentiated type), poorly differentiated adenocarcinomas, and signet ring cell carcinoma were statistically stable during the study period (1975 to 1989) (Kaneko, Yoshimura, et al., 2001) Although, as shown from our results, the incidence of cancer of the upper portion of the stomach had not increased, an increase in the diffuse type of gastric cancer has been observed recently throughout the world (Borch, Jonsson, et al., 2000) .
Okamoto et al. have reported the data of a single institute (Department of Surgery,
Tokai University) indicating that in early gastric cancers, in which the primary tumor is restricted to the mucosa or submucosa, differences in histological type (differentiated vs. undifferentiated adenocarcinoma in males and females) between groups, there is no tendency to decrease or increase within histological types in men, while there is a significant trend toward increasing or decreasing the incidence of an undifferentiated type or differentiated type in women, respectively. In addition, it was reported that the incidence of poorly differentiated adenocarcinoma in women has increased over the study period from 50% to 69.7%. The patterns of location, macroscopic type, condition of lymph node metastasis, and gender have not changed during the analyzed period of time, while those of histology and aging have changed. (Okamoto, Ogoshi et al. 2002) The results of the present study are similar to those reported by Okamoto; that is, early cancers as well as advanced cancers exhibit a similar time trend during this period in Japan. It is well known that gastric cancer is associated with the presence of Helicobacter pylori in the stomach. The intestinal type is strongly associated with Helicobacter pylori, and usually arises on a backdrop of chronic gastritis, gastric atrophy, and intestinal metaplasia (Munoz, Matko, et al., 1972) In contrast, poorly differentiated adenocarcinomas are usually not associated with these changes. In addition, it has been noted that LOH of APC is more common in intestinal-type gastric cancer irrespective of the stage, but occurs rarely in diffuse-type gastric cancer; in contrast LOH ofDCC occurs primarily in advanced intestinal-type gastric cancer and infrequently in early gastric cancer or advanced diffuse-type gastric cancer (Wu, Shun, et al., 1997) .
The lack of a relationship in the latter portion can be explained by the epidemiologic and pathologic features of cancer arising in cardia more closely resembling esophageal adenocarcinoma (Blot, Devesa, et al., 1991) , the development of which H. pylori does not affect.
It is widely believed that the incidence of diffuse-type gastric cancer is more dependent on genetic predisposition as opposed to environmental factors than is intestinal-type cancer (Correa, Shiao, et al., 1994) . However, the relative risk of H pylori infection in our male subjects was similarly high for both intestinal-and diffuse-type cancer, suggesting that H pylori infection induce not only intestinal-type cancer, but also diffuse-type cancer with the same magnitude. Similar findings have also been reported in other epidemiologic studies (Parsonnet, Friedman, et al., 1991 Nomura, Stemmermann, et al., 1991 . In conclusion, adenocarcinomas of the stomach with intestinal-type gastric cancer, which related with the HP infection, have decreased in frequency and those of diffuse types, which did not collerate with the HP infection, have increased in frequency during the past 20 years. 
